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import pandas as pd

import statsmodels.api as sm

from statsmodels.formula.api import ols
import matplotlib.pyplot as plt

import seaborn as sns

¢ o o) o) ) o) o] ) 0 () () () o) o e i )
def add_values_on_bars(ax, height_adjustment-0.01):
for bar in ax.patches:
X = bar.get_x() + bar,get_width() / 2
_y = bar.get_y() + bar.get_height() + height_adjustment
value = '{:.37}".format(bar.get_height())
ax.text(_x, .y, value, ha='center', va~'bottom', rotation<@, color«'black', size=8)

#laeard iy
file_path « '/Users/ezo/Documents/PhDTez total/myArticle/myArticlel/englishTexExcel.xlsx'
data = pd.read_excel(file_path)

#soad e [
data['Is_Environmental'] = data['Type_of_priority_1'] = 'Environmental'
data['Is_Environmental Numeric'] = date['Is_Environmental'].astype(int)

# [La | anova
model_age = ols('Is_Environmental Numeric ~ Age_Group', data=data).fit()
anova_table_age = sm.stats.onova_lm(model_age, typ=2)

model_literacy = ols('Is_Environmental Numeric - Literacy_level', data=data).fit()
anova_table_literacy = sm.stats.anovo_lm(model_literacy, typ=2)

model_location = ols('Is_Environmental_Numeric ~ Locate’, data~data).fit()
anova_table_location = sm.stats.anova_lm(model_location, typ=2)

# (3 b (o)

ax = sns,barplot(x="'Age_Group', y='Is_Environmental_Numeric’', data=data)
add_values_on_bars(ax)

plt.title('Average Environmental Priority by Age Group')

plt.ylabel('Average of Environmental Priority')

plt.savefig('/Users/ezo/Documents/PhDTez total/myArticle/myArticlel/result/age_barplot.png')
plt.show()

# oo fead o] [r0a]

ax = sns.barplot(x="Literacy_Level’', y='Is_Environmental_Numeric', data=data)
add_values_on_bars(ax)

plt.title('Average Environmental Priority by Literacy Level')

plt.ylabel('Average of Environmental Priority')

plt.xticks(rotation=45)

plt.savefig('/Users/ezo/Documents/PhDTez total/myArticle/myArticlel/result/literacy_barplot.png')
plt.show()

# e (] (o]
ax = sns.barplot(x="Locate', y='Is_Environmental_Numeric', data=data)

add_values_on_bars(ax)

plt.title('Average Environmental Priority by Location®)

plt.ylabel('Average of Environmental Priority')

plt.xticks(rotation=45)

plt.savefig('/Users/ezo/Documents/PhDTez total/myArticle/myArticlel/result/location_barplot.png’)

plt.show()
| ” =3 | =
# (o] [ooed anova [ [0} [
all_anova_tables = pd.concat([anova_table_age, anova_table_literacy, anova_table_location], keys=['Age', 'Literacy', 'Location'])

output_file_path = '/Users/ezo/Documents/PhDTez total/myArticle/myArticlel/result/anova_results.xlsx’
all_anova_tables.to_excel(output_file_path)

Fa95 ol bauoeo )3 (9l (il L) 41 pil,ly Jaod 1 (liged — ) IS
Fig. 1 — An example Analysis of Variance (ANOVA) using Python programming in the Jupyter

1- Age 2- Location
3- Literacy Level 4- Jupyter network
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table 1 — number of listed experts and final number of selected experts in the selected cities
of west Azerbaijan province

8w Counnd bt )18 dlaad

OBy dlani

Ol e
Number of listed Experts Final Number of Selected City
Experts

10 7 Maku Slo
6 3 Poldasht cusily
4 1 Showt Lo
5 2 Qarahziyaddin plluse
6 4 Khoy TS
3 1 Salmas oolels
8 5 Urmia deog)l
9 5 Bukan o
4 1 Shahin Dezh 330l
7 2 Mahabad llee
6 1 Miandoab Slgiibo
68 0 PN FEI I RELE Ve Y

Total Number of Team Members

@Bl Lslwdow sbaslaoc I a5l sWodld guudlgio g Sl (aS Y Joan

Table 2 — Extracted codes and categorization

Loyd caw S
Percentage % Level Attributes
179 (Juo T0 ) 55255) ol
Young (under 35 years)
5929 (s 7+ 5 Lo ¥0) Juohe o
' Middle-Aged (35 to 60 years) Age
2285 (55525 Jlo 7+) o958 Jus
Elder (60 years and older)
46.23 2 )
Pre-Diploma
37.92 P20 5 el
Diploma and Associate EMuass
1532 ol Education
. Bachelor
05 158> 5 il 395
] Master and PhD
5376 ang) dobyd ool Lo oI
' Within the Urmia Lake Basin 2Ll cundge
4623 aog)l Gl 3yl dogs 5l )5 Geographic Location

Outside the Urmia Lake Basin
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Fig. 2- The criteria and Sub-Criteria were identified using NVivo, and their weights were determined using the
Analytic Hierarchy Process method with the SuperDecisions software.
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Fig. 3- The effect of demographic variables (location, age, and literacy level) of the basin on the selection of
environmental Sub-Criteria
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Abstract

Reduced rainfall, the crisis of Lake Urmia, and the shortage of available agricultural water have intensified
environmental concerns among farmers. These crises have adversely affected agricultural production to the
extent that the country has experienced a decline in food security at the production level. This issue can be
attributed to the utilization of fresh water arriving Lake Urmia for selecting new crops. Therefore, it is
essential to revise the decision-making criteria of farmers in West Azerbaijan Province for crop selection. By
collecting and coding data from semi-structured interviews with farmers from various regions of the
province, five main criteria were identified: economical, environmental, technological, social, and political
criteria, along with their associated sub-criteria. Variance analysis of the data, conducted using Python
programming, revealed that literacy level and age significantly influenced the prioritization of criteria at a
one-percent significance level, while geographical location did not have significant effect. The weighting of
criteria and sub-criteria was performed using the Analytic Hierarchy Process. The results showed that
"environmental issues" and "economical issues" with weights of 0.398820 and 0.325670 respectively, were
the most important criteria for farmers. Within the environmental criterion, "water requirements” was
identified as the most important sub-criterion, while "land degradation and soil weakening" received the least
importance. This could be due to water scarcity in recent years and the challenges farmers face in ensuring
water availability. Considering the importance of profitability as a short-term necessity for farmers, there is
a need to focus on long-term priorities that encompass ecosystem sustainability goals.
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Management
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